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Description 

BACKGROUND OF THE INVENTION 

5 The present invention relates to laminated films each constituted by at least two layers. More particularly tjie 
present invention relates to laminated films having flexibility, mechanical strengths transparency, ^^ ^^ 
low-temperature sealabilrty. etc.. which are each a soft film comparable to a soft vinyl chlonde res.n f.lm and a vmylon 

f ' lm ' In recent years, soft vinyl chloride resin films containing a plasticizer have been widely used as a soft resin film. Soft 
10 vinyl chloride resins, however, may give rise to social problems such as (1) toxicity caused by Weedkjut of P"^"* of 
monomer used therein. (2) transition and (3) acid rain derived from hydrogen chlor.de generated by burning thereof. 

Meanwhile, as a soft resin film similar to the soft vinyl chloride resin films, there are resin films using ethylene^ as a 
main component, such as ethyleneMnyl acetate copolymer film, low-density polyethylene Mm. .onomer film and the 
like. These ethylene-based soft resin films, however, are inferior to soft vinyl chloride resin films in transparency, haze. 

is glass, etc, and moreover have poor impact strength, heat resistance, stiffness. 

A vinylon film widely used for fiber packaging has excellent feeling of flexibility but. unl.ke polyolefin films, is 

^^etnwhSjn crystalline polypropylene films, it is possible to impart flexibility while maintaining their transparency 
and haze by using a propylene random copolymer of reduced melting point obtained by randomly copolymenzing pro- 
20 pylene and ethylene and/or an a-olefin. With any existing technique, however, it is difficult to allow a crystalline polypro- 
pylene resin to have flexibility comparable to that of soft vinyl chloride resin. 

DE-A-2815855 discloses a flexible packaging film comprising a biaxially-oriented layer of isotactic polypropylene 
and a non-oriented layer of a mixture of isotactic and atactic polypropylene, the two layers being bonded together using 

25 ^ ^e^esent invention is intended to provide a resin film which has good transparency, haze, glossy Btc.. which has 
excellent flexibility and mechanical strength, and which has good impact resistance, surface wettability, low-tempera- 
ture scalability, etc. . „ . ^ ■„ 

The present invention is also intended to provide a resin film suitable for use. because of the above P^***'' 1 
various applications, for example, a packaging film on which mufti-colored decorative printing has been made (e.g. food- 

30 packaging film, fiber-packaging film), a transfusion bag and intravenous bag film used in medical care, a metal-protect- 
ing film, an adhesive film, and a building material film for use in civil engineering and construction. 

SUMMARY OF THE INVENTION 

According to the present invention, a laminated film obtainable by mett coextrusion of at least 2 layers comprises: 



35 



40 



a layer (A) containing a fibre-free composition comprising (i) 30 to 100% by weight of an amorphous polyolefin 
derived from, by weight of the polyolefin. at least 50% of propylene and/or butene-1 . and (i.) 70 to 0% by weight of 
a crystalline polypropylene; and 

an outermost layer (B) comprising CO a crystalline polypropylene, (h) an ethylene (co)polymer or (...) a blend of a 
crystalline polypropylene and a copolymer of ethylene and a vinyl monomer having a polar group, or a polymer that 
is obtainable by grafting a vinyl monomer having a polar group to an ethylene (co)polymer. 

In the following, when layer B comprises a crystalline polypropylene (i) it is referred to as B, ; when layer B com- 
45 prises an ethylene (copolymer (ii) it is referred to as B* and when layer B comprises a blend of a aystaltoe polypro- 
pylene and a copolymer of ethylene and a vinyl monomer having a polar group, or a polymer that is obtainable by 
grafting a vinyl monomer having a polar group to an ethylene (copolymer (m) it is referral to as B 3 . 

By subjecting to composite lamination (e.g. co-extrusion or lamination) a layer comprising an amorphous polyolefin 
containing propylene and a crystalline polypropylene and a layer comprising a crystalline polypropylene ^1^15! 
obtained a laminated film having excellent transparency, haze and gloss, retaining the mechanical strengths inherently 
possessed by polypropylene, and having high flexibility. 

By subjecting to the same composite lamination as above a layer comprising an amorphous polyolefin containing 
propylene and/or butene-1 and a crystalline polypropylene and a layer comprising an ethylene (copolymer resin, there 
can be obtained a laminated film having the above properties and excellent low-temperature sealab.l.ty. 

By subjecting to the same treatment as above a layer comprising an amorphous polyolef.n conta.ning propy ene 
and/or butene-1 and a crystalline polypropylene and a layer comprising a crystalline polypropylene and an ethylene 
(copolymer resin having a polar group, there can be obtains a laminated film having the above properties and excel- 
lent surface wettability. 
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DETAILED DESCRIPTION OF THE INVENTION 

The present inventors made study in order to achieve the above objects. As a result, the present inventors found 
that the above objects can be met by laminated films each constituted by a layer comprising an amorphous polyolef in 
5 of particular composition or said amorphous polyolefin and a crystalline polypropylene at a desired ratio and a layer 
which is an appropriate combination of a crystalline polypropylene, an ethylene (co)polymer resin and an ethylene 
(co)polymer resin having a polar group. The finding has led to the completion of the present invention. 
The laminated films of the present invention are described in detail below. 

In the laminated films of the present invention, the amorphous polyolefin used in the layer A (hereinafter referred to 

10 as amorphous polyolefin) can be any amorphous olefin polymer containing propylene and/or butene-1 in an amount of 
50% by weight or more. There can be used, for example, an amorphous polylpropylene, a polybutene-1 , or a copolymer 
of propylene and/or butene-1 and other a-olefin. When the propylene and/or butene-1 content in the amorphous poly- 
olefin is less than 50% by weight, the amorphous polyolefin has low compatibility with a crystalline polypropylene; 
hence, such a propylene and/or butene-1 content is not desirable. 

is The amorphous polyolefin typically has a boiling-n-heptane insoluble content (i.e. a boiling-n-heptane when sub- 
jected to Soxhlet extraction) of 70% by weight or less, preferably 60% by weight or less. When the boiling-n-heptane 
insoluble is more than 70% by weight, the proportion of the amorphous portion in the amorphous polyolefin is small, 
making it impossible to obtain a resin film having desired sufficient flexibility. The amorphous polyolefin in the layer A 
further typically has a number-average molecular weight of preferably 1 ,000-200,000, more preferably 1,500-1 00.000. 

20 When the number-average molecular weight is more than 20 0,000, film molding is difficult. When the number-average 
molecular weight is less than 1.000, the resulting film has low mechanical strengths. In the present invention, the amor- 
phous polyolefin can be used singly or in combination of two or more Kinds. 

As the amorphous polyolefin, there may be used an atactic polypropylene which is produced as a by-product in pro- 
ducing a crystalline polypropylene. Alternatively, the amorphous polyolefin may be produced as such from a raw mate- 

25 rial. The copolymer of propylene and/or butene-1 and other a-olefin can be produced as an intended product from raw 
materials so as to contain propylene and/or butene-1 in a desired proportion. 

When the amorphous polyolef in is produced as an intended product, it can be obtained by. for example, polymer- 
izing raw material monomers using (a) a titanium catalyst supported on magnesium chloride and (b) triethylaluminum, 
in the presence or absence of hydrogen. Use of an amorphous polyolefin produced as an intended product is preferable 

30 in view of its stable supply and stable quality. As the amorphous polyolefin, there may be used a commercial product if 
there is an appropriate commercial product. 

Specific examples of the amorphous polyolefin used in the layer A of the present invention include those containing 
propylene as a main component in a given proportion and having desired properties, such as polypropylene, propyl- 
ene/ethylene copolymer, propylene/butene-1 copolymer, propylene/hexene-1 copolymer, propylene/butene-1 /ethylene 

35 terpolymer, propylene/hexene-1 /octene-1 terpolymer, propylene/hexene-1 /4-methylpentene-1 terpolymer and the like. 
Specific examples of the amorphous polyolefin also include those containing butene-1 in a given proportion and 
having desired properties, such as polybutene-1 , butene-1/ethylene copolymer, butene-1/propylene copolymer, butene- 
1 /propylene/ethylene terpolymer. butene-1 /hexene-1 /octene-1 terpolymer, butene-1 /hexene-1/4-methylpentene-1 ter- 
polymer and the like. 

40 When the amorphous polyolefin is a propylene/ethylene copolymer, the copolymer desirably has an ethylene con- 
tent of up to 30% by weight, preferably 1 -20% by weight. When the ethylene content is larger than 30% by weight, the 
resulting film is too soft. 

When the amorphous polyolefin in the layer A of the present invention is a propylene/butene-1 copolymer, the pro- 
pylene/butene-1 copolymer can be of three types. (1) a copolymer containing propylene as a main component, (2) a 
45 copolymer containing butene-1 as a main component, and (3) a copolymer containing both propylene and butene-1 as 
its main components. 

Each of these copolymers desirably has its main component(s) of 50% by weight or more, the other component(s) 
of less then 50%, preferably 1-45% by weight, more preferably 5-44% by weight. 

The propylene/butene-1 copolymer has high tensile elongation and cohesiveness and can be suitably used as the 
so amorphous polyolefin of the layer A. An example of the commercial products of the propylene/butene-1 copolymer usa- 
ble in the layer A is REXTAC of Rexene Co. of U.S.A. 

The crystalline polypropylene used in the layer A of the present invention refers to an isotactic polypropylene insol- 
uble in boiling n-heptane and includes commerically available polypropylenes used for extrusion, injection molding, 
blow molding, etc. It may be a propylene homopolymer, or a copolymer between an isotactic polypropylene of stere- 
55 oregularity and other a-olefin. 

As the crystalline polypropylene, there may be used a commercial product or a product produced as such. The pro- 
duction of crystalline polypropylene is not critical and can be conducted using a process appropriately selected from 
conventional processes used for production of crystalline polypropylene. 

The a-olefin used in copolymerization with a crystalline polypropylene is preferably an a-olefin of 2-8 carbon atoms, 
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such as ethylene, butene-1, pentene-1, hexene-1, heptene-1. octene-1 or the like. Of these, ethylene or butene- 1 is 
particularly preferable. 

In the present invention, as the crystalline polypropylene, there are preferably mentioned a propylene homopoly- 
mer; a propylene/ethylene random or block copolymer having an ethylene content of 30% by weight or less, preferably 

5 1 -25% by weight; a propyl ene/butene-1 random or block copolymer having a butene-1 content of 20% by weight or less. 
Of these, a copolymer between ethylene or butene-1 and propylene is particularly preferable in view of the applications 
(film, sheet, etc.) of the present resin composition. The crystalline polypropylene of the layer A can be used singly or in 
combination of two or more kinds. 

In the present invention, the amorphous polyolefin and/or crystalline polypropylene of the layer A may be used in 

10 modified forms (form). That is, the amorphous polyolefin or crystalline polypropylene may be used after being modified 
with an unsaturated carboxylic acid (e.g. acrylic acid, methacrylic acid, ethacrytic acid, maleic acid, fumartc acid, rta- 
conic acid) and/or its derivative (e.g. ester, acid anhydride, metal salt) or with other unsaturated compound (e.g. amide, 
amino compound, glycidyl methacrylate, hydroxymethacrylate). Of the modification products, preferable is a product 
modified with maleic anhydride or itaconic anhydride, and more preferable is a product modified with maleic anhydride. 

15 In the present invention, the production of the resin composition of the layer A containing the amorphous polyolefin 
and the crystalline polypropylene is not critical and can be carried out by a method ordinarily used in the production of 
conventional polypropylene compositions, wherein melt kneading is conducted with heating, using, for example, a 
kneader (e.g. kneader. Banbury mixer, roils) or a single-screw or twin-screw extruder. 

In the present invention, the resin composition constituting the layer A may contain, as necessary, various additives 

20 and fillers, such as heat stabilizer, antioxidant, light stabilizer, antistatic agent, lubricant, nu Ideating agent, flame retard- 
ant, pigment or dye, calcium carbonate, calcium sulfate, barium sulfate, magnesium hydroxide, mica, talc, clay and the 
like. The resin composition may further contain, as necessary, other thermoplastic resins, thermoplastic elastomers, 
rubbers, etc. It is possible that these resins, elastomers, rubbers, etc. be compounded so as to form a crosslinked struc- 
ture. When flame retardancy is imparted to the resin composition, magnesium hydroxide or magnesium carbonate is 

25 added in an amount of 20-60 parts by weight of laminated film. 

The resin composition of the layer A of the present invention comprises 30-100% by weight amorphous polyolefin 
and 70-0% by weight crystalline polypropylene. 

The crystalline polypropylene which can be used in the layer B 1 and/or B 3 of the present invention may be the same 
crystalline polypropylene as used in the layer A. It is particularly preferably a propylene random copolymer having a 

30 meftingpoint of 150° C or less so that the resulting laminated film can have a feature of soft film. 

As the ethylene (co)polymer resin which can be used in the layer B 2 , there are mentioned a low<iensity polyethyl- 
ene, a linear low-density polyethylene, a very-low-density polyethylene, a medium-density polyethylene, a high-density 
polyethylene and a copolymer containing ethylene as a main component. The copolymer includes copolymers and 
multi-component polymers between ethylene and at least one comonomer selected from olefins (e.g. propylene. 

35 butene. pentene, hexene, heptene, octene), vinyl esters (e.g. vinyl acetate, vinyl propionate), unsaturated carboxylic 
acid esters (e.g. methyl acryiate, ethyl acrylate, methyl methacrylate, ethyl methacrylate) and salts of metal unsaturated 
carboxylates thereof. The ethylene (copolymer resin may be a combination of two or more polymers or copolymers. It 
may also be a modification product as in the case of the amorphous polyolefin and/or the crystalline polypropylene of 
the layer A. 

40 The ethylene (co)poiymer resin having a polar group which can be used in the layer B3 may be a copolymer of eth- 
ylene and a vinyl monomer having a polar group, or a graft polymer obtained by grafting a vinyl monomer having a polar 
group, to an ethylene (co)polymer resin. 

As the former, there can be used copolymers or multi- component polymers between ethylene and unsaturated 
acid(s), unsaturated ester(s) or salts of metal unsaturated carboxylates thereof, such as ethylene/vinyl acetate copdy- 

45 mer, ethyl ene/acrylic acid copolymer, ethyl ene/ethyl acrylate copolymer, ethylene/methyt methacrylate copolymer, eth- 
ylene/glycidyl methacrylate and other ionomers. It is possible to use two or more copolymers or multi-component 
polymers in combination. 

As the latter, there can be used modification products obtained by grafting (modification) with an unsaturated car- 
boxylic acid (e.g. acrylic acid, methacrylic acid, ethacrylic acid, maleic acid, fumaric acid, itaconic acid) and/or a deriv- 
50 ative thereof (e.g. ester, acid anhydride, metal salt). Of these modification products, there are preferably used those 
modified with maleic anhdride or itaconic anhydride, more preferably those modified with maleic anhydride. 

The hardness of the ethylene (co)polymer resin used in layer B2 and/or B3 is not critical but is preferably 50 or less 
in terms of Shore D hardness because the layers are used as part of a soft film. As the ethylene (co)po!ymer resin hav- 
ing a Shore D hardness of 50 or less, there are mentioned a low-density polyethylene, a linear low-density polyethylene, 
55 a very-low-density polyethylene, an ethylene/vinyl acetate copolymer, an ethyl ene/ethyl acrylate copolymer, ionomers, 
etc. 

The ratio of the crystalline polypropylene and the ethylene (co)polymer resin having a polar group, in layer B3 is not 
critical but is preferably 98:2 to 50:50, more preferably 95:5 to 60:40 in view of the compatibility of the two components 
and the transparency of the layer. 
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The concentration of the monomer having a polar group in the ethylene (co)polymer resin or the concentration of 
the graft component (e.g. acid) in the ethylene (co)polymer resin is preferably 0.01-30% by weight, more preferably 
0.05-20% by weight based on the total resin of the B3 layer in order for the surface of the resulting film to exhibit desired 
wettability and adhesivity. 

5 When the laminated films of the present invention consist of a number of layers A and/or layers B they are ordinarily 

constituted in such a manner that the layers A and the layers B are laminated alternately in the above-mentioned com- 
bination. The number of the layers A and the layers B used has no restriction, but at least one layer A and at least one 
layer B are laminated so that at least one of the two outermost layers is a layer B. The laminated films can be constituted 
in various combinations such as B^A, B2/A/B2. B3/A/B3/A/B3 and the like. Three-layered laminated films such as 

10 B 1 /A/B 1 and the like are generally used. It is possible to use a combination of B^A/X by laminating X (a resin other than 
A and B^ onto the layer A of B 1 /A. 

In the present invention, the layer A contributes in imparting flexibility to the resulting film. Containing a crystalline 
polypropylene, the layer A can also endow the resulting film with heat resistance, firmness and elasticity. Meanwhile, 
the amorphous polyolef in also contained in the layer A has high surface adhesivity; therefore, when an amorphous poly- 

15 olefin of low molecular weight is used, the resulting film has striking surface adhesivity. 

The B2 layer contributes in imparting not only the above-mentioned properties but also low-temperature sealability. 
Therefore, the resulting laminated film has excellent low-temperature sealability. With the layer B3, the polar group is 
exposed on the surface; therefore, using the layer B3, there can be obtained a laminated film making easy adhesive 
coating and multi-color or complex printing. 

20 In the laminated films of the present invention, it is possible to insert, between the layer A and the layer B other ther- 
moplastic resin, for example, a nylon, a poly(vinyl alcohol), a saponified EVA, polyester, etc., in order to impart gas-bar- 
rier property. 

In the present invention, the thickness of each layer constituting the laminated films is not critical and can be deter- 
mined as desired. However, each layer is ordinarily produced so as to have a thickness in the range of about 2-1 ,000 
25 mm. The thickness ratio of the layer A and the layer B is not critical, either. However, the total thickness of the layer(s) 
A is determined so as to be preferably 20-99%, more preferably 30-95% of the total thickness of laminated film in order 
for the layer A to contribute to film flexibility and for the layer B to serve to suppress surface adhesivity. 

The method for producing the laminated films of the present invention has no particular restriction. There can be 
used, for example, a co-extrusion lamination method, a lamination method, or a dry lamination method. Of these, there 
30 is preferred the co-extrusion lamination method wherein melt adhesion is conducted. The co-extrusion lamination is 
specifically conducted, for example, by carrying out melt extrusion using extruders (the number of the extruders is the 
same as that of the layers in the laminated film produced), laminating the extrudates in a molten state by a known 
method such as T-die method, inflation method or the like, then cooling the resulting laminate with cooling rolls, air or 
water to obtain a laminated film. 
35 The laminated films of the present invention can be subjected to a surface treatment in order to improve the print- 
ability, laminatability and adhesive coatability. The method for the surface treatment includes a corona discharge treat- 
ment, a plasma treatment, a flame treatment, an add treatment, etc. Any of these methods can be used in the present 
invention. The plasma treatment, the flame treatment, or the corona treatment is preferable because it enables contin- 
uous treatment and can be easily carried out before the winding step. Of them, the corona treatment is most preferable 
40 in view of the convenience. The laminated films of the present invention may be stretched monoaxially or biaxially. 

The laminated films of the present invention are subjected, after the above-mentioned lamination, cooling and 
solidification, to the above treatment as necessary, wound, and subjected to secondary steps (e.g. printing, lamination, 
adhesive coating, heat sealing). The thus obtained films can be used in intended applications. 

The laminated films of the present invention can be used in various applications by themselves, but may be lami- 
45 nated with a polyester film, a nylon film, a stretched polypropylene film or the like to improve the mechanical strengths, 
gas-barrier property, printability, etc. 

The present invention is described in more detail below by way of Examples. However, the present invention is by 
no means restricted by the Examples. 

In the following Examples of the present invention, individual test items were measured in accordance with the fpl- 
50 lowing methods. 

[Tensile properties] 

Tensile properties were measured in accordance with JIS Z 1702 and evaluated in the following four items, i.e. (1) 
55 tensile yield strength, Pa (Kgf/cm 2 ), (2) tensile break strength, Pa (Kgf/cm 2 ), (3) tensile elongation (%) and (4) tensile 
modulus. Pa (Kgf/cm 2 ). 
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[Haze (%)] 

Measured in accordance with ASTM D 1 003. 
s [Gloss (%)] 

Measured in accordance with ASTM D 2457. 
[Elmendorf tear strength (kg/cm)] 

10 

Measured in accordance with J IS P 811 6. 
[Dart impact (g/66cm) [g/26 in]] 
75 Measured in accordance with ASTM D 1 709. 
[Heat-sealing temperature] 

A sample was subjected to heat sealing at various temperatures. A lowest heat-sealing temperature at which an 
20 adhesion strength capable of giving rise to material breakage was obtained, was taken as a heat-sealing temperature 
of the sample. 

[Wettability] 

25 A film which had been subjected to a corona treatment at a voltage of 1 00 V. was coated with various wetting index 
standard solutions (manufactured by Kishida Kagaku K.K.) each having a numerical symbol, at a width of 1 cm. After 2 
seconds, those standard solutions remaining at the original width (1 cm) were examined and the largest numerical sym- 
bol of these solutions was taken as the wettability (1 0" 3 N) of the film. (In a film having a small wettability, the width of 
coated solution became narrower than 1 cm after 2 seconds owing to the interfacial tension between the film and the 

30 coated solution.) 

[Adhesivrty] 

A commercial cellophane tape (manufactured by Nichiban K.K.) was adhered to the corona-treated (100 V) surface 
35 of a film to prepare a sample for adhesivity. The sample was tested for adhesion strength by T-peel (crosshead speed: 
200 mm/min, sample width: 24 mm). 

Examples 1-4 

40 [Preparation of resin composition for layer A] 

As the resin composition constituting the layer A, there was used a resin composition prepared by mixing, at a 
50/50 weight ratio, an amorphous polyolefin [REXTAC RT2780 (trade name) manufactured by Rexene Co.] having a 
density of 0.86 g/cm 3 , a propylene content of 65% by weight, a butene-1 content of 35% by weight and a melt viscosity 
45 of 10 Pa.s (10,000 cp) (190° C) and a crystalline polypropylene [B301H (trade name) manufactured by Ube Industries, 
Ltd.] having a density of 0.90 g/cm 3 and a melt flow rate (MFR) (230° C) of 1.0 g/10 min and then melt kneading the 
mixture at 200 °C for 30 minutes. 

[Molding of laminated films] 

50 

There were used, for the layer A, the resin composition prepared above and, for the B^ layer, a crystalline polypro- 
pylene [RF395 (trade name) manufactured by Ube Industries, Ltd.] having a density of 0.91 g/cm 3 , a melt flow rate 
(MFR) (230° C) of 9 g/10 min and a melting point of 138° C. The resin composition and the crystalline polypropylene 
were subjected to melt three-layer co-extrusion using three independent extruders and a three-layer die connected to 
55 the extruders, so as to give a B^/MB, thickness ratio shown in Table 1 ; the resulting laminate was subjected to airing 
and quenching with a water-cooled sizing ring; the cooled laminate was subjected to blow-up molding into a tube- 
shaped film; the film was immediately wound, whereby three-layered laminated films each having a total thickness 
shown in Table 1 were obtained. The three-layered laminated films were measured for properties. The results are 
shown in Table 1. 
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Example 5 

A three-layered laminated film having a total thickness shown in Table 1 was obtained in the same manner as i 
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Example 1 except that the mixing ratio of the amorphous polyolef in and the crystalline polypropylene was 70/30 in the 
resin composition for the layer A. The three-layered laminated film was measured for properties. The results are shown 
in Table 1 . 

5 Example 6 

A three-layered laminated film having a total thickness shown in Table 1 was obtained in the same manner as in 
Example 1 except that the mixing ratio of the amorphous polyolef in and the crystalline polypropylene was 30/70 in the 
resin composition for the layer A. The three-layered laminated film was measured for properties. The results are shown 
w in Table 1. 

Examples 7-8 

[Resin composition for layer A] 

15 

As the resin constituting the layer A, there was used an amorphous polypropylene (boiling-n-heptane insoluble = 
46%, number-average molecular weight = 48,000) having a density of 0.88 g/cm 3 and an MFR (230°C) of 8.4 g/1 0 min. 

[Constitution of laminated films] 

20 

Example 7: There were used, for the layer A t the above resin composition and, for the layer B 1 , a crystalline polypropyl- 
ene [FL453 (trade name) manufactured by Ube Industries, Ltd. ] having a density of 0.90 g/cm 3 , an MFR (230° C) of 
2.7 g/1 0 min and a melting point of 139 ° C. The layer constitution was B^A/B and the ratio of layer thicknesses was as 
shown in Table 1. 

25 Example 8: There were used, for the layer A, the above resin composition and, for the layer B 1 , a crystalline polypropyl- 
ene [RF395 (trade name) manufactured by Ube Industries, Ltd.] having a density of 0.91 g/cm 3 , an MFR (230°C) of 9.0 
g/10 min and a melting point of 138°C. The layer constitution was S^/A/B^ and the ratio of layer thicknesses was as 
shown in Table 1 . 

30 [Molding of laminated films] 

The resin composition and the crystalline polypropylene were subjected to melt three- layer co-extrusion using three 
independent extruders and a three-layer die connected to the extruders, so as to give the above film constitution; the 
resulting laminate was subjected to airing and quenching with a water-cooled sizing ring; the cooled laminate was sub- 
35 jected to blow-up molding into a tube-shaped film; the film was immediately wound, whereby three-layered laminated 
films each having a total thickness shown in Table 1 were obtained. 

The three-layered laminated films were measured for properties. The results are shown in Table 1 . 

Comparative Example 1 

40 

As the material for film, there was used a low-density polyethylene (LDPE) [F019 (trade name) manufactured by 
Ube Industries, Ltd.] having a density of 0.92 g/cm 3 and a melt index (Ml) (190°C) of 0.9 g/10 min. The material was 
passed through an extruder and an inflation film molding apparatus with a ring-shaped die to wind a tube-shaped film 
to obtain a LDPE single-layered film of 50 p.m in thickness. The film was measured for properties. The results are shown 
45 in Table 1 . 

Comparative Examples 2-5 

Using, as the film materials, a linear low-density polyethylene (LLDPE) [FB123M (trade name) manufactured by 
so Ube Industries. Ltd.] having a density of 0.92 g/cm 3 and an Ml (190°C) of 0.8 g/10 min in Comparative Example 2, a 
very-low-density polyethylene (VLDPE) [Z51 7A (trade name) manufactured by Ube Industries, Ltd.] having a density of 
0.91 g/cm 3 and an Ml (190°C) of 1.5 g/10 min in Comparative Example 3, an ethylene/vinyl acetate copolymer (EVA) 
[V215 (trade name) manufactured by Ube Industries, Ltd.] having a density of 0.93 g/cm 3 , an Ml (190°C) of 2.0 g/10 
min and a vinyl acetate content of 15% by weight in Comparative Example 4, and a high-density polyethylene (HDPE) 
55 [6000 (trade name) manufactured by Tosoh Corporation] having a density of 0.96 g/cm 3 and an Ml (190°C) of 0.1 g/1 0 
min in Comparative Example 5, there were obtained a LLDPE single-layered film (Comparative Example 2), a VLDPE 
single-layered film (Comparative Example 3), an EVA single-layered film (Comparative Example 4) and a HDPE single- 
layered film (Comparative Example 5) each having a thickness shown in Table 1 , in the same manner as in Comparative 
Example 1. Each film was measured for properties. The results are shown in Table 1. 
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Comparative Example 6 

A film of 60 iim in thickness was obtained in the same manner as in Example 1 except that the same crystalline 
polypropylene as used for the layer B 1 in Example 1 was subjected to three-layer co-extrusion using the same molding 
5 apparatus for three-layered laminated film, as used in Example 1 . The film was measured for properties. The results are 
shown in Table 1. 

Example 9 

10 A three-layered laminated film having a total thickness shown in Table 1 was obtained in the same manner as in 
Example 1. The three-layered laminated film was measured for properties. The results are shown in Table 1. 

Example 10 

is A three-layered laminated film having a total thickness shown in Table 1 was obtained in the same manner as in 
Example 1 except that in the resin used in the layer A, the mixing ratio of the amorphous polypropylene and the crys- 
talline polypropylene was changed to 7/3. The three-layered laminated film was measured for properties. The results 
are shown in Table 1. 

20 Example 1 1 

A three-layered laminated film having a total thickness shown in Table 1 was obtained in the same manner as in 
Example 1 except that the resin composition for layer A was prepared by mixing the same crystalline polypropylene 
(B301H) as used in Example 1 and a polybutene [M2481 (trade name) manufactured by Mitsui Petrochemical Indus- 
25 tries, Ltd.] at a ratio of 50/50 and then melt-kneading the mixture using an extruder and that said resin composition was 
used as an intermediate layer of the laminated film. The three-layered laminated film was measured for properties. The 
results are shown in Table 1. 

As is clear from Examples 1-1 1 and Comparative Examples 1-6, the three-layered laminated films of the present 
invention each consisting of one layer A and two layer B 1 , as compared with the films of Comparative Examples 1 -6, 
30 are well balanced in tensile elongation and other tensile properties, have flexibility and excellent mechanical strength, 
and have good transparency, haze and gloss in view of the haze and gloss values. 

Example 12 

35 [Preparation of resin composition for layer A] 

A resin composition was obtained in the same manner as in Example 1 . 
[Molding of laminated film] 

40 

There were used, for the layer A, the resin composition prepared above and, for the layer B2, a low density polyeth- 
ylene [F200 (trade name) manufactured by Ube Industries, Ltd.] having a density of 0.92 g/cm 3 , a Melt Index (Ml) 
(190°C)of 2g/10min. 

The resin composition and the crystalline polypropylene were subjected to melt three-layer co-extrusion using three 
45 independent extruders and a three-layer die connected to the extruders, so as to give a B 2 /A/B 2 thickness ratio shown 
in Table 2; the resulting laminate was subjected to airing and quenching with a watercooled sizing ring; the cooled lam- 
inate was subjected to blow-down molding into a tube-shaped film; the film was immediately wound, whereby a three- 
layered laminated film having a total thickness shown in Table 2 were obtained. The three-layered laminated film was 
measured for properties. The results are shown in Table 3. The composition of the film is shown in Table 2. 

50 

Example 1 3 

A three-layered laminated film having a total thickness shown in Table 2 was obtained in the same manner as in 
Example 12 except that as the layer B2 there was used a linear low-density polyethylene (LLDPE) [FA120N (trade 
55 name) manufactured by Ube Industries, Ltd.] having a density of 0.92 g/cm 3 and an Ml (190°C) of 1.9 g/10 min. The 
three-layered laminated film was measured for properties. The results are shown in Table 3. The composition of the film 
is shown in Table 2. 
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Example 14 

A three-layered laminated film having a total thickness shown in Table 2 was obtained in the same manner as in 
Example 12 except that as the layer B2 there was used a very-low-density polyethylene (VLDPE) [Z522 (trade name) 
5 manufactured by Ube Industries, Ltd.] having a density of 0.895 g/cm 3 and an Ml (190°C) of 3.0 g/10 min. The three- 
layered laminated film was measured for properties. The results are shown in Table 3. The composition of the film is 
shown in Table 2. 

Example 15 

10 

A three-layered laminated film having a total thickness shown in Table 2 was obtained in the same manner as in 
Example 12 except that as the layer B2 there was used an ethylene/vinyl acetate copolymer (EVA) [V215 (trade name) 
manufactured by Ube Industries, Ltd.] having a density of 0.93 g/cm 3 . an Ml (190°C) of 2.0 g/1 0 min and a vinyl acetate 
content of 15% by weight. The three-layered laminated film was measured for properties. The results are shown in 
15 Table 3. The composition of the film is shown in Table 2. 

Comparative Example 7 

As the material for film, there was used an ethylene/vinyl acetate copolymer (EVA) [V215 (trade name) manufac- 
20 tured by Ube Industries, Ltd.] having a density of 0.93 g/cm 3 . an Ml (190°C) of 2.0 g/1 0 min and a vinyl acetate content 
of 15% by weight. The material was passed through an extruder and an inflation film molding apparatus with a ring- 
shaped die to wind a tube-shaped film to obtain an EVA single-layered film of 60 (im in thickness. The fflm was meas- 
ured for properties. The results are shown in Table 3. 

25 Comparative Example 8 

A LDPE single-layered film was obtained in the same manner as in Comparative Example 7 except that as the 
material for film there was used a low-density polyethylene [F200 (trade name) manufactured by Ube Industries, Ltd.] 
having a density of 0.92 g/cm 3 and an Ml (190°C) of 2 g/1 0 min. The film was measured for properties. The results are 
30 shown in Table 3. 

Comparative Example 9 

A LLDPE single-layered film was obtained in the same manner as in Comparative Example 7 except that as the 
35 material for film there was used a linear low-density polyethylene [FA120N (trade name) manufactured by Ube Indus- 
tries, Ltd.] having a density of 0.92 g/cm 3 and an Ml (190°C) of 1 .0 g/1 0 min. The film was measured for properties. The 
results are shown in Table 3. 

Comparative Example 10 

40 

A PP single-layered film was obtained in the same manner as in Comparative Example 7 except that as the material 
for film there was used a crystalline polypropylene (PP) [RF395 (trade name) manufactured by Ube Industries. Ltd.] 
having a density of 0.91 g/cm 3 , an MFR (230 °C) of 9 g/1 0 min and a melting point of 138 °C. The film was measured 
for properties. The results are shown in Table 3. 
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Note : PP refers to a polypropylene 

LDPE refers to a low-density polyethylene 
LLDPE refers to a linear low-density polyethylene 
VLDPE refers to a very-low-density polyethylene 
EVA refers to an ethylene/vinyl acetate copolymer 
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55 

As is clear from Examples 12-15 and Comparative Examples 7-1 0, the three-layered laminated films each consist- 
ing of one layer A and two layers B 2 , as compared with the films of Comparative Examples 7-10, are well balanced in 
flexibility, heat resistance and mechanical strengths and are are sealable at low temperatures. 
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Example 16 

[Resin composition for layer A] 
s As the resin composition constituting the layer A. there was used the resin composition prepared in Example 1 . 

[Molding of laminated film] 

There were used, for the layer A, the resin composition prepared above and. for the layer 63, a resin composition 
10 obtained by mixing a crystalline polypropylene [RF395 (trade name) manufactured by Ube Industries, Ltd.] having a 
density of 0.91 g/cm 3 , an MFR (230°C) of 9 g/1 0 min and a melting point of 138 e C and an ethyl ene/vinyl acetate copol- 
ymer (EVA) [Z289 (trade name) manufactured by Ube Industries, Ltd.] having an Ml (190°C) of 1 50 and an vinyl acetate 
content of 28%, at a weight ratio of 90/1 0 and then melt-kneading the mixture using an extruder. 

The two resin compositions were subjected to melt three-layer co-extrusion using three independent extruders and 
15 a three-layer die connected to the extruders, so as to give a B3/A/B3 thickness ratio shown in Table 4; the resulting lam- 
inate was subjected to airing and quenching with a water-cooled sizing ring; the cooled laminate was subjected to blow- 
down molding into a tube-shaped film; the film was immediately wound, whereby a three-layered laminated film having 
a total thickness shown in Table 4 was obtained. The three-layered laminated film was measured for properties. The 
results are shown in Table 4. The composition of the film is shown in Table 5. 

20 

Example 17 

A three-layered laminated film having a total thickness shown in Table 4 was obtained in the same manner as in 
Example 16 except that in the resin composition for the layer B 3( the mixing ratio of the crystalline polypropylene and 
25 the ethylene/vinyl acetate copolymer was changed to 80/20. The three-layered laminated film was measured for prop- 
erties. The results are shown in Table 4. The composition of the film is shown in Table 5. 

Example 18 

30 A three-layered laminated film having a total thickness shown in Table 4 was obtained in the same manner as in 
Example 16 except that in the resin composition for the layer B3, the mixing ratio of the amorphous polypropylene and 
the crystalline polypropylene was changed to 70/30. The three-layered laminated film was measured for properties. The 
results are shown in Table 4. The composition of the film is shown in Table 5. 

35 Example 19 

A three-layered laminated film having a total thickness shown in Table 4 was obtained in the same manner as in 
Example 18 except that in the resin composition for the layer B 3 , the mixing ratio of the crystalline polypropylene and 
the ethylene/vinyl acetate copolymer was changed to 85/15. The three-layered laminated film was measured for prop- 
40 erties. The results are shown in Table 4. The composition of the film is shown in Table 5. 

Example 20 

A three-layered laminated film having a total thickness shown in Table 4 was obtained in the same manner as in 
45 Example 18 except that in the resin composition for the layer B 3 , the mixing ratio of the crystalline polypropylene and 
the ethylene/vinyl acetate copolymer was changed to 80/20. The three-layered laminated film was measured for prop- 
erties. The results are shown in Table 4 The composition of the film is shown in Table 5. 

Example 21 

50 

A three-layered laminated film having a total thickness shown in Table 4 was obtained in the same manner as in 
Example 13 except that the resin composition for layer A was prepared by mixing the same crystalline polypropylene 
as used in Example 16 and a polybutene [M2481 (trade name) manufactured by Mitsui Petrochemical Industries, Ltd.] 
at a ratio of 50/50 and then melt-kneading the mixture using an extruder and that said resin composition was°used as 
55 an intermediate layer of the laminated film. The three-layered laminated film was measured for properties. The results 
are shown in Table 4. The composition of the film is shown in Table 5. 
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As is clear from Examples 16-21 , the three-layered laminated films of the present invention each consisting of one 
55 layer A and two layers B 3 , are flexible and have excellent wettability and adhesivity. 

As described above, the laminated films of the present invention are soft films which have good transparency, haze 
and gloss, which have excellent flexibility and mechanical strengths, and which have high impact resistance, surface 
wettability and low-temperature sealability. Therefore, the present laminated films are applicable to various usages in 
place of soft vinyl chloride films which are raising social problems such as environmental pollution. 
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Claims 

1 . A laminated film obtainable by melt coextrusion of at least 2 layers comprising: 

s a layer (A) containing a fibre-free composition comprising (i) 30 to 100% by weight of an amorphous polyolefin 

derived from, by weight of the polyolefin, at least 50% of propylene and/or butene-1 , and (ii) 70 to 0% by weight 
of a crystalline polypropylene; and 

an outermost layer (B) comprising (i) a crystalline polypropylene, (ii) an ethylene (co)polymer or (Hi) a blend of 
a crystalline polypropylene and a copolymer of ethylene and a vinyl monomer having a polar group, or a poly- 
10 mer that is obtainable by grafting a vinyl monomer having a polar group to an ethylene (co)polymer. 

2. A film according to claim 1, wherein the vinyl monomer is vinyl acetate, ethyl acrylate. methyl acrylate or maleic 
anhydride. 

is 3. A film according to claim 1 or claim 2, wherein layer B contains said Wend of the crystalline polypropylene and the 
ethylene copolymer or graft polymer, in a weight ratio of from 98:2 to 50:50. 

4. A film according to claim 1 , wherein layer B contains an ethylene (copolymer having a Shore D hardness (23°C) 
of 50 or less. 

20 

5. A film according to any preceding claim, whose two outermost layers are each a layer (B). 

6. A film according to any preceding claim, wherein the amorphous polyolefin has a boiling-n-heptane insoluble con- 
tent of 70% by weight or less and a number-average molecular weight of 1 ,000 to 200,000. 

25 

7. A film according to any preceding claim, wherein the amorphous polyolefin is derived from propylene as the main 
component, and is polypropylene or a propylene/ethylene, propylene/butene-1 , propylene/hexene-1 , propyl- 
ene/butene-1/ethylene, propyl ene/hexene-1/octene-1 or propylene/hexene-1 /4-methylpentene-1 copolymer. 

30 8. A film according to any of claims 1 to 6, wherein the amorphous polyolefin is derived from butene-1 as the main 
component, and is polybutene-1 or a butene-1 /ethylene, butene-1 propylene, butene-1 /propylene/ethylene. 
butene-1/hexene-1/octene-l or butene-1 /hexene-1/4-methylpentene-1 copolymer. 

9. A film according to any preceding claim, wherein layer A comprises a crystalline polypropylene selected from pro- 
35 pylene homopolymer, a propylene/ethylene random or block copolymer containing the ethylene component in an 

amount of 1 to 30% by weight, and a propylene/butene-1 random or block copolymer containing the butene-1 com- 
ponent in an amount of 1 to 20% by weight. 

10. A film according to any preceding claim, which is monoaxially or biaxially stretched. 

40 

Patentanspruche 

1 . Laminatfolie, erhaltlich durch Schmelz-Coextrusion von mindestens 2 Schichten umfassend: 

45 eine Schicht (A), die eine faserfreie Zusammensetzung enthalt, welche (i) 30 bis 100 Gew.-% eines amorphen 

Polyolefins, abgeleitet von, bezogen auf das Gewicht des Polyolefins, mindestens 50% Propylen und/oder 
Buten-1 , und (ii) 70 bis 0 Gew.-% eines kristallinen Polypropylens umfaGt; und 

eine auBerste Schicht (B), welche (i) ein kristallines Polypropylen, (ii) ein Ethylen-(Co)polymer oder (iii) eine 
Mischung eines kristallinen Polypropylens und eines Copolymers von Ethylen und einem Vinylmonomer mit 
so einer polaren Gruppe oder eines Polymers, das durch Pfropfen eines Vinylmonomers mit einer polaren Gruppe 

auf ein Ethylen-(Co)polymer erhalten werden karin, umfaBt. 

2. Folie nach Anspruch 1 , worin das Vinylmonomer Vinylacetat, Ethylacrylat, Methylacrylat Oder Maleinsaureanhydrid 
ist. 

55 

3. Folie nach Anspruch 1 oder Anspruch 2, worin Schicht B die Mischung des kristallinen Polypropylens und des Ethy- 
len-Copolymers Oder -Pfropfpolymers in einem Gewichtsverhaltnis von 98:2 bis 50:50 enthalt. 

4. Folie nach Anspruch 1 , worin Schicht B ein Ethylen-(Co)polymer mit einer Shore D-Harte (23°C) von 50 oder weni- 
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ger enthart. 

5. Folie nach irgendeinem vorhergehenden Anspruch, deren zwei auBerste Schichten jeweils eine Schicht (B) sind. 

5 6. Folie nach irgendeinem vorhergehenden Anspruch, worin das amorphe Polyolelin einen Gehalt an in siedendem 
n-Heptan unlGslichem Material von 70 Gew.-% Oder weniger und ein Zahlenmrttel des Molekulargewichts von 1000 
bis 200000 aufweist 

7. Folie nach irgendeinem vorhergehenden Anspruch. worin das amorphe Poiyolefin von Propylen als Hauptkompo- 
10 nente abgeleitet ist und Polypropylen oder ein Propylen/Ethylen-, Propyl en/Buten-1-, Propylen/Hexen-1-, Propy- 

len/Buten-1/Ethylen-, Propyl en/Hexen-1/Octen-1- oder Propyl en/Hexen-1/4-Methylpenten-1 -Copolymer ist. 

8. Folie nach irgendeinem der Anspruche 1 bis 6, worin das amorphe Poiyolefin von Buten-1 als Hauptkomponente 
abgeleitet ist und Polybuten-1 oder ein Buten-1/Ethylen-. Buten-1/Propylen-, Buten-1/Propylen/Ethylen- t Buten- 

is 1/Hexen-1/Octen-1 - oder Buten-1 /Hexen-1/4-Methylperrten-1 -Copolymer ist. 

9. Folie nach irgendeinem vorhergehenden Anspruch, worin Schicht A ein aus Propylen-Homopolymer, einem stati- 
stischen Copolymer oder Blockcopolymer von Propylen/Ethylen, das die Ethylen-Kbmponente in einer Menge von 
1 bis 30 Gew.-% enthah, und einem statistischen Copolymer oder Blockcopolymer von Propyl en/Buten-1 , das die 

20 Buten-1 -Kbmponente in einer Menge von 1 bis 20 Gew.-% enthatt, ausgewahltes kristallines Polypropylen umfaBt. 

10. Folie nach irgendeinem vorhergehenden Anspruch, welche monoaxial oder biaxial gereckt ist. 
Revendications 

25 

1 . Film stratif ie pouvant fetre obtenu par coextrusion a I'etat fondu d'au moins deux couches comprenant : 

une couche (A) contenant une composition exempte de fibres comprenant (i) 30 a 1 00 % en poids d'une poly- 
olef ine amorphe obtenue a partir d'au moins 50 % de propylene et/ou de butane- 1 . en poids de la polyolef ine, 
30 et (ii) de 70 a 0 % en poids d'un polypropylene cristallin ; et 

une couche ta plus externe (B) comprenant (i) un polypropylene cristallin, (ii) un (co)polymere de Tethylene ou 
(Hi) un melange d'un polypropylene cristallin et d'un copolymere de I'ethylene et d'un monomere vinylique ayant 
un groupe polaire, ou d'un polymere qui peut atre obtenu en greffant un monomere vinylique ayant un groupe 
polaire sur un (co)polymere de I'ethylene. 

35 

2. Film selon la revendication 1, dans lequei le monomere vinylique est I'acetate de vinyle, I'acrylate d'ethyle, 
I'acrylate de methyle ou Tanhydride maiaique. 

3. Film selon les revendications 1 ou 2, dans lequei la couche (B) contient ce melange du polypropylene cristallin et 
40 du copolymere de I'ethylene ou du polymere greffe, dans un rapport ponderal de 98:2 a 50:50. 

4. Film selon la revendication 1 , dans lequei la couche (B) contient un (co)polymere de I'ethylene ayant une durete 
Shore D (a 23 °C) de 50 ou moins. 

45 5. Film selon I'une quelconque des revendications precedentes, dont les deux couches les plus externes sorrt cha- 
cune une couche (B). 

6. Film selon I'une quelconque des revendications precedentes, dans lequei la polyolef ine amorphe a une teneur en 
matieres insolubles dans le n-heptane bouillant de 70 % en poids ou moins et une masse moleculaire moyenne en 

so nombre de 1 000 a 200 000. 

7. Film selon I'une quelconque des revendications precedentes, dans lequei la polyolef ine amorphe est obtenue a 
partir de propylene comme constituant principal, et est le polypropylene ou un copolymere propylene/ethylene, pro- 
pylene/butene-1, propylene/hexene-1, propyl ene/butene-1 /ethylene, propylene/hexene-1 /octane- 1 ou propy- 

55 lene/hexene-l/4-methylpentene-1 . 

8. Film selon Tune quelconque des revendications 1 a 6, dans lequei la polyolef ine amorphe est obtenue a partir de 
butane- 1 comme constituant principal et est un polybutene-1 ou un copolymare butane- 1 /ethylene, butane- 1/pro- 
pyiane, butane- 1 /propyl ane/ethyiane, butane-1/hexane-1/octene-1 ou butane- 1/hexane-1/4-methylpentane-1. 
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9. Rim selon Tune quelconque des revendications precedentes, dans lequel la couche A comprend un polypropylene 
cristallin choisi parmi un homopolymere du propylene, un copolymere propylene/ethylene statistique ou sequence 
contenant le const'rtuarrt ethylene dans une proportion de 1 a 30 % en poids, et un copolymere propylene/butene- 
1 statistique ou sequence contenant le constituant butene-1 dans une proportion de 1 a 20 % en poids. 

10. Film selon Tune quelconque des revendications precedentes, qui est etire monoaxialement ou biaxialement 
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